The clinical and radiological features in 38 infants less than 3 months of age with tuberculosis proved by culture are described and may aid early diagnosis of this often fatal condition. Respiratory symptoms, cough in 33 (87%) and tachypnoea in 31 (82%), were the commonest presenting symptoms. identified from a register of cases proved by culture.
identified from a register of cases proved by culture.
A history of contact with adult pulmonary tuberculosis, the presenting symptoms and their duration, and clinical features such as lymphadenopathy, respiratory signs, and the presence of hepatosplenomegaly were noted. Tuberculin testing was either by Mantoux test 5 units purified protein derivative or Tine test (Lederle) with an induration of > 15 mm or a confluent reaction respectively being regarded as significant.
The chest radiographs of 27 (71%) of the 38 infants were assessed systematically by a panel consisting of all the authors. Particular attention was paid to the presence of miliary tuberculosis, the presence of hilar or paratracheal adenopathy, narrowing of large airways, and signs of air trapping. In a further nine children a radiologist's report was available. In eight infants, in whom narrowing of the large airways was clinically suspected, high kilovolt chest radiographs were taken. Six of the infants who presented during the neonatal period have been briefly reported previously. 7 8 The study was 
Results
The median age at presentation was 65 days with the youngest child being 8 days. The male to female ratio was 24:14. The median duration of symptoms before the diagnosis of tuberculosis was considered and antituberculous treatment started was 14 days (range 1-60 days). The duration of symptoms were less than one week in 13 (34%) of the infants.
Certain presenting features are summarised in table 1. The weight of 15 (42%) of the infants was below the third centile. Tachypnoea (respiratory rate >50/min) was present in 31 (82%) of the infants. Tuberculous meningitis was clinically suspected in four infants and was confirmed by special investigations. Mycobacterium tuberculosis was cultured from the cerebrospinal fluid in two, one had miliary tuberculosis involving the meninges demonstrated on postmortem examination, and in one infant with disseminated tuberculosis, computed tomography showed hydrocephalus and a basal exudate typical of tuberculous meningitis.9
A tuberculin test was done and read in 31 infants and was significant in eight (26%). A Mantoux test resulted in an induration > 15 mm in three of 17 infants and a Tine test gave a confluent reaction in a further five infants.
The findings of the 27 chest radiographs available for evaluation by the authors are set out in table 2. A miliary picture was present in seven (26%) and signs of large airway compression in 11 (4 1 %). In eight infants high kilovolt chest radiographs were also taken and revealed airway compression in a further four infants. Thus of the 27 infants, 15 (56%) had compression of the large airways (figs 1 and 2). All nine chest radiographs, for which only a radiologist's report was available, showed some form of opacification either Because of suspicion of tuberculosis in the infants, 30 of the mothers were evaluated for active tuberculosis. In seven mothers (23%) previously unsuspected pulmonary tuberculosis was diagnosed on chest radiography and confirmed by sputum culture of M tuberculosis. A further four also had active pulmonary tuberculosis confirmed by sputum culture of M tuberculosis but the diagnosis had been made previously. In addition one mother whose chest radiograph was clear was only subsequently found to have urogenital tuberculosis.
It is difficult and perhaps no longer of practical importance to apply Beitzke's criteria for congenital tuberculosis as the majority of infants survived and were not separated from their mothers at birth.3 However, taking into consideration maternal urogenital tuberculosis without pulmonary involvement, an absence of other close contacts for pulmonary tuberculosis, an age at presentation of less than 4 weeks and prolonged neonatal jaundice as a presenting symptom, only seven infants can confidently be said to have had congenital tuberculosis. HIV infection has only recently been detected in the western Cape Province and in a 1991 survey the prevalence rate in women attending antenatal clinics was 0-37% (95% confidence interval 0 18 to 0.57). 10 All enzyme linked immunosorbent assay (ELISA) tests for HIV done during the prospective evaluation of infants were negative.
Five (13%) of the infants died. Of these deaths three were probably due to the disseminated tuberculosis, one developed pneumococcal meningitis in addition to tuberculous meningitis, and one developed a Kiebsiella pneumoniae septicaemia. Discussion A prerequisite for the early diagnosis of tuberculosis in childhood is a high index of suspicion."I At no age is this more important than during infancy when the consequences of a missed or delayed diagnosis are likely to be considerably more serious than at a later age. Despite the fact that our hospital lies within an area with a particularly high incidence of tuberculosis a median period of 14 days elapsed between the recognition of the first symptoms, the diagnosis of tuberculosis, and initiation of treatment.
The non-specific nature of the symptoms and associated clinical signs of tuberculosis in early infancy have been repeatedly commented upon in the literature dealing with congenital tuberculosis.3-5 Our experience suggests none the less that a systematic evaluation of infants particularly when presenting with respiratory symptoms and signs or failure to thrive should lead to the consideration of tuberculosis.
First and foremost an evaluation of close contacts for possible pulmonary tuberculosis or other forms of tuberculosis is essential.3 Our experience with these young infants and older children'2 confirms the value of chest radiography with respect to the mother, but other family members and even hospital personnel should not be neglected.
Tachypnoea, crepitations, and bronchial breathing are common to a wide variety of neonatal and congenital infections. Wheeze and airway narrowing, however, have been repeatedly documented to occur in childhood tuberculosis,'3 14 and the younger the child the more likely it is that these symptoms will be encountered.
Hepatosplenomegaly was a common finding in this and earlier studies of congenital tuberculosis3 and its detection should lead to consideration of possible disseminated tuberculosis. It should also be borne in mind that prolonged jaundice may be caused by tuberculosis, a fact well known to earlier workers but neglected in recent textbooks. We have recently reported on this finding.8
Tuberculous meningitis is usually considered a disease of children older than 6 months, but our experience illustrates that should infection take place at a very young age that tuberculous meningitis may be seen in infants less than 3 months of age not only as a serous reaction complicating miliary tuberculosis but in its classical form with hydrocephalus accompanied by a basal exudate.
In contrast to other reports of congenital or neonatally acquired tuberculosis, extrapulmonary lymphadenopathy was relatively uncommon in this study and we also did not encounter tuberculous skin lesions, biopsy of which may aid the diagnosis of tuberculosis. '5 With a single exception all of the chest radiographs evaluated or for which a radiologist's report was available were abnormal. The single most common abnormality seen was airtrapping particularly in the region of the right lower and middle lobes, while hilar adenopathy and lobar opacification were present in more than half of the radiographs evaluated. A careful evaluation of radiographs for possible miliary tuberculosis requires no emphasis other than to repeat the warning that a normal chest radiograph does not exclude miliary tuberculosis and that miliary changes may develop within several days. 16 Given the frequency of wheezing and stridor in these infants the finding of narrowing of the large airways in 15 of the 27 radiographs available for evaluation was not surprising.4 Even in children without obvious lymphadenopathy resort to high kilovolt radiographs aided the diagnosis of tuberculosis by the detection of the narrowing of large airways in four infants.
The commonest source of confirmatory cultures of M tuberculosis in these infants was gastric aspirate but we support the contention that use should be made of all available body fluids and biopsies to confirm the diagnosis. '7 Despite the frequency with which negative results are obtained tuberculin testing in early infancy, preferably using a Mantoux test, is an essential part of the evaluation of any child suspected of having tuberculosis. In the neonate our own experience7 and that of others3 is that a negative result is the rule. In older infants however tuberculin testing becomes more valuable. In our case the administration of BCG in approximately 85% of infants'8 confounds the interpretation of a positive tuberculin test but even under these circumstances a strongly positive result giving an induration of > 15 mm should not be ignored. '9 The occurrence of other infections in addition to tuberculosis is not uncommon and has been reported by others202' and should not deter the clinician from starting or continuing antituberculous treatment in suspicious circumstances. A possible source of confusion when treating for other bacterial infections is that the practice of using an aminoglycoside for possible Gram negative infections may lead to a temporary improvement in the condition of an infant with tuberculosis and so delay the diagnosis of tuberculosis.
The majority of our patients were treated for six months with isoniazid 10 mg/kg/day, rifampicin 10 mg/kg/day, and pyrazinamide 25-30 mg/kg/day. We have not encountered any problems with toxicity despite the fact that many of the infants were malnourished and acutely ill at the time of diagnosis. All infants received pyridoxine 0-5 mg/day as part of daily multivitamin supplement for the full duration of treatment.
This study of a large group of young infants with tuberculosis shows that with a high index of suspicion and the correct interpretation of chest radiographs, the disease can be diagnosed early in infants and lead to the early initiation of treatment and a lower mortality.
Prevention of tuberculosis in early infancy rests upon the early detection and treatment of tuberculosis in the expectant mother and other members of the infant's household. Persistent cough, night sweats, and recent loss of weight should lead to chest radiography, sputum culture and microscopy, and tuberculin testing, which has been shown to remain reliable during pregnancy,22 although its value in areas of high incidence might be questioned.
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